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Abstract of JP8204504 

PURPOSE: To set the output characteristic of 
the filter with high precision by adjusting the 
mutual conductance of a Gm amplifier being a 
component of the Gm-C filter in response to 
the actual output characteristic of the filter. 
CONSTITUTION: A bias current control circuit 
12 is made up of a bias current source 
generating a reference current iref in response 
to a bias current iPLL from a PLL circuit 10, a 
bias current source generating a prescribed 
very small current and switches each 
corresponding to each bias current source. 
Then a digital control circuit 1 1 generates a 
digital setting signal Fs to operate a switch 
corresponding to a bias current generating a 
current command value and provides the 
output of the signal Fs based on the current 
command entered by a key depending on a 
difference between the output characteristic of 
an adjustment filter 13 comprising a filter of 
Gm-C configuration and a prescribed filter 
characteristic. A bias current iBIAS is 
generated based on an a current generated 
from the operated bias current source and a 
reference current iref and fed to the 
adjustment filter 13 to adjust a Gm of the Gm 
amplifier. 
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imxmi] m&bmmm^-\^cxms.=^9'^9 

ffife<D 7 4 /u* -5 Gm-C 7 w f^9 ESS b % 
tGm-cV A** ISIlSoieWOUJ^WttiaC CTMIS 

ett. Gm-C7-f ^®KroHBg<^m^!^tt^C.fc 

f^Sm^-Sr MIS Gm7> ^:«6t 3 P»t#Jttft#« 
i *f 1 5 ^ t lr#f i t5Gm-C7-f;i'^ < , 

[i***i3] jwEp»«*Kjfc#Ka*a2j-t-*Kie« 

itlt'7 h«±0-r i?9 ^Wtfets^Xh 
3 r. i: *W®Lb-tZ>m 1 Xtt 2 EtdGm- C 7 w 

[ff#*4] MS5iBP«ffi^T^«€-^lHl!S 
MISGm-C7^^^lHlSSt-fflV>bix-CV>5GmT 

ElSgXfiSgig^i:, &7 j /u?®&x\±3£Mm<Dmm? 
li 3 IE«c<0 Gm-C7^^, 

IE 4 <E>f5Tix;WZiE*c<£> Gm-C7-f/^„ 
#^5r^H'SItg^Gm-C7^^^[HlSSir. ^Gm-C 

Sit** 5 Xli 6 UHE«c<OGm- C7^ /U*„ 
[000 1] 

&fc:HU W:, ffljft»4«4»flC«Oifi5V^Gin-C7-ryu 




#W8-2 04 50 4 



10 0 0 2] 

-^^•>^7-</u^^<7)ihV7'!J ^9%7 j bmte*) 
nxm^\ 

[000 3] mi 3(4, Sg?|5(DGm-CMffi^jiil7^ 
>\<9 ^rffiffl LfcGm-C7^/i' ; ? OSS F <D— &\ Lfc 

TOPLLBKlOi:, 0ijx.l4, Gm7y7atf$ti4» 
biJ^^S Gm- C 7 -f t?« 

&%HZmWti&V>7 4 *9X*ibZ>W&7 4 /i>9 1 3' 
3ft, PL LESS 1 Q\Z.»\*X*»9ny9 

3<t 5»::ft$ft-CV*5. 
[0 0 0 4] r<OP LLESSl 0{4, 0!l;tf4, GmJy 
20 7\ ®mt>>bm&.£ftZGm-cmi&i$Mm7 4 1V9 X 
tef&& fr%mW7 4 JU9 5 l b. VMSLt&mWtoEMfrb 

tiZOLte&Mtms 2 b. mz.t£i&t&mm7 4/i'9X'mi£ 

£tlZ>m&m5 3 b, ny/<^5 4W5 5iA^ 
1#J5jc£ft, &m7j/is9 5 1 b^^U—9 5 4 bZ4f 
L-CA73L7i, #J;ti4\ **««»<**»6)©*i1l^ny 

^py ^ft#C K t WWffiWS&afBSrfiL+SitKS 5 21: 
*jv^*A. whS: f h i Lt«»»S 3 Clii 

tju 3 xmtiim- t h«r«#*yaL.fci«:* 

iO ip^-c/Ui? 5 1 K^TT-WM i pll b L-t{ftj&1-5 t 
*C il7^;^13' (cb^T^ff^-Sijft i pll 

/^i^ffi-C-*)5^^W^-et><t< > PL LESS l 
[00 05] 114lt S»7-<yW^ 5 1 (Dm73#tt^ 

7 << >\s9&te.*m-rz> b wm\~, m^m^m$.x\-iw. 

Ws7 F0S> ftmx\nmB~>7 M 8 OS. *'/ht 

5 4*iftiaLrA*$*t4**^ny^fS#-CKt, =■ 
5 5 Sriii@LTA7J$tv-5S*^n s/^{f-§- 
CKi (O^WSfeSfPSrtefflJtK^ 5 2 t # , 

50 ^S<7)^:4x- ; Ptl.W»PBl75 5 #L.V^^— ^^hb5 0%(7? 
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>f Jt 5 0 5 <7)T^tM*:1\ titfBny^HS 

[0006] (EC **7-fyU*5 l^y 

9 fc/h*v^#fctt, Ell Sid^-Ti 51^ -toffltfBii 

$ 5 \<n*y bjrymmmmftmt c* t«b<*5 

GmT^Gmtt^WS i -ft 

c'K»U<4«*ftK'>7 hU RtHBf c* tc^&b 
<ftofc 5 SCOffl^fg-©-^^— Jfel"< 

[00 0 7] 

If, El 1 3K*-r±IBI£*OGm-C7-f /U#JC:*3V^ 
T, PLL0SS1 0Sr«fiKi-4Gm-CSiS«iiia7-< 

»*t*5IBl7-f/u# 1 3' fc^W— tw«jftSJx, '-t 

1 oicjoV^T, S$7^/^5 1 <£>ffl*rtf-^i:. £2P* 
d ytm^rCKb £fc£U:/M T*«SfE i pll Sr^fifeb 

P LLEI8 1 orat^S¥7^f^ 5 1 OttS 

pll ^iit^^^aot, ii7^/^i3' com 

4 5 1 <Dttitt&te.tm— £ft5 X 0 
Z<D£ ptCbTflSS^ 1 3' <Dffi7}#t4£ 
m^Hl*4*tt^K*i-SJ:5*-bfc»^4f^tt. 
If. 8817^/^13' Rt/SflS:?-^* 5 U*sp]-<D 
ttl*i«H4 £ ft 5 <fc 5 ^£>l£f+ * tit v > 5 t> <£> £ -f* 5 

^ 117^^13' Rz/mm? j /i"? 5 i\a±m- 

tos<4TXWM i pll **0#&$*t5«fc 91-ftSftTV^ 

<o-c, ^com^#ttt(^)--irft^fi-rT-fc5o ba>bft 
wfi7>f/u* i 3' Rvmm7 s i %m$L 

t^^GmTy^ll MOSFET^i?-r^lfbo# 
tf>ir, Pl7>f^ l 3' 5 l coffin 



[0 0 0 8] M^li> 3\ S^^^/u^5 1S:H1 6 lc 
*ti5l^ G m7 AM P 1 - AM P 4 1C 
1, C2tMU Gra7^AMPl-AMP3S:t 
*Jfc«ttU P^^flfCK^Gm7y/AMP 
lKA^SftScfcSKftSft, GmT^AMP icoaj 
A^Gm7y/AMP2MAMP4l:A^$tl> Gm 
7y7 , AMP2^tH*^Gm7y7 p AMP 3(dA^$ 
ft, GmT^AMP SMGmTy/AMP 4<Dttijj 
10 #GmT>7AMP 2SI/AMP 4CAAJ^ £b 
GraT^AMP 1 t AMP 2 tOMHSiC 1 

Gm7>7'AMP 2 i AMP 3 tOPfll:?! 
C2a*SStt£*W Gm7y/AMP2^5:S?7>( 
yu* 5 10ffi*«ft ItttJ^i: 5»-*J*Lfcfco 

[0009] Z<Db%. ^<DW&74>^$ 5 1 Oi7 y h 
*7WA&t cl*, Wei»bGm7y7 P AMP 
2 ^I/AM P3^G mffi(Ota*3p*Sf^ Jt0!l btftt * ft 
Slt^So ^<7><t#, 817^^13' SrGm 
20 ry/AMPl' -AMP 4' RtfSiCl' RTfC 
2' CioT, @16C,TtS¥7^^5 1i:p]-i 
jfcKT&SU Hx^Gm7y7 p C0^Gmtt&I>^i« 

gip^/U^S lO^JSt^GmlSl/Siffi^ 
ft^ftRJ-RtHtti: ft 5 J: 5 ^R*bfcfc<^ t-t-S. 
[0010] r <£>£#, ft^p^^yu^ 5 1 co#-/ YJr7 
f c liGm7 77AM P 2 Sl/AM P 3 <D Gmffi 

1 OGmT^AMP 2MAMP 3 <7}Gm{tt<D*Bffe^ 
Wi7^/^13' (Z)Gm7y7AMP2 / &l^A 
JO MP 3' <^GmfltO+a*5p^^it-<Tl 0 /o^:^V>ftb 

7^*13' <?5^y h*7^jft«f ci3»c:Jt'<-Cl% 
*#<ft£:i tfcftSo 

[ooii] rco±5t-, PS?-* a^i 3' StfSSi 
7JJU# 5 1 Sr^ J Ptimt5*Gm7y7 p OGmt 
S:±<ra-teRW-bfc»-&"et, ^Pt^^BWti 

oT»fta**£i-sfc*fc, Wi7^^ i 3' »t;s 

m7 4^9 5 1 ^)ttlBS:^fc— ifc^it^r t^-C# 

[0 0 12] ^Tw-C\ ±IS^*(^*»^:C0 
RH«c:*B b-Cft*ftfct^-e*>9, W»*fc«jS*W 
ttSrRJfe^IIBft Gm - C7^/^ SrliWi- 5 C t S: g W 
<h bTVN^ 0 

[0013] 

50 [BHS#ftt8tft<0¥a] ±Ea»S:*rici"5fc* 
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=> * Srftijffll hit 
Gm-C7^^^tHl?§i:, ^Gm-C7-Y^^lH]^«0^ 
#atti)l, til&ffl&m&te. Gm-C 7^*138 

[0 0 14] Sfc, |f^2^SGm-C7^/KS' 
14, BI*9ilUHE*©GmTV7 r «>U*W4S:K3ti-S 

£ CTttE UttfEGm- C 7 -< yU*[e]!gt;r#;|£-r-5 Z b 
[0 0 15] *5t, ft*JS3^SGm-C7^/U^ 

SRSffitli. 1 1> i h^-td-rv^A-®:^ 
®tt?*Sr b&ft&k Lt^5. Sfc, 8*#«4fcflS 

»B/<>fT*flHWB£IBI*Ht, WEGm-C7^^leI 
[0 0 16] ft^Slr^SGm-C^^/U^ 

14, »£tsmfi a «k«>«««4«i-e» 

WiLTV^S. HM6l^5Gm-C7^u^ 
14, H/jiSil^ttKtSraWlBjSB^aftWGmTvrXttSF 

^lHg/£Gm-C7-i'>'W^lHlSSi:, SGra-C7^^|51 

[0 0 17] W#qi7^«SGm-C7-f yu* 

14, IS*il5XI4 6JcfE«cW|lS#SI4, SS*3*tfc^ 

[00 18] 

[ffUB] 3f#*gl l:ff5Gm-C7^^ll l@fift-§- 




4#Bi¥8-2 0 4 5 04 



Gra-C7^ nv 9 0!|(OSaR<Ottl*»ttfcJffi: CfcHHHS 
t»*#Sfc J: 9 Gm7y7'lc*ilSt5 1 it J: 9 , G 

mT>'7^ffi;^te£PSLTGm-C7^yi~5'[H]?g<D 

[0 0 19] it*ri2^#5Gm-C7-</U^ 
14, GmT^7 p C0tU73#t4Sr^i-5gaiSfiffi^<'1'r 

/0 U MlELT'c^-l'T^m^GinTV-T'lr^^L, Gm 

[0 0 2 0] |»*3S3tC#5Gm-C7w/U^ 
(4, P«m*»S#a*»bGm-C7-</^|HlK«)HBSI 

m^^tX'OGmT^yizm^V, GmT>-7<D\ht) 
*M4£Iifi UT G m - C 7 w ESS<7> ffi7D#t£ £ 5> 

[00 2 1] £fc, if*ll4i^SGm-C7^/U^ 

i4, &em&m'Ur mmm^x-h 

•5 G m - C 7 yu * ls]S§ i-ffl V ^fe ;}xT I * -5 G m T > 7 b 
WMZmf&OGmT^ybmSLbfi^bftZ? 4 Jl'fmi&JL 
I43gjg£l£, C07^/^[llSSX»4«JgSW*^^ny 

w yu* SKXtt»S#©UlA»tt*Sfll*K:9f JE«>m*«r 
J0 tebteZ £ o\zmi&£intis<-J Y Gm- 
C 7 -< >v9 Ial8S<Dffi;ty|#t£ SrKJfel - 3 0 
[00 2 2] Sfc, |f*3l5fr#SGm-C7w/U^ 
(4, PSm-§-?S^I4, 36£^SP««#fflW5»*3« 

S*-f-£. £fc> H*«6l:ff5Gm-C7-f^ll, G 
m - C 7 4 /V* ESgtOSHISIcD Ul7J#ttlc:^ C"C^S#I& 
K£<9iiliR3MS:$Tf!gL, «*roM5Ht©Gm7 
V-^XttSft^"^^ LTGm-C7-f yu<5? [nlggcD 7 ^ yu 

[00 2 3] §S*« 7 l;«5Gm-C 7 -fyL-^ 

14, »SlSJl*V^fIS(t#«4SjiXI4. Gm/y/fU 

[00 2 4] 

14, *&W(om 1 HliWc::*3tt5Gm-C7-f yu*FO 
Gm-C7^yK?FI4, Sip^ n y ^(f*C KtrS^5# 

so ^-fT^mssiPu *^Ltia*tssaittfflyw 
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*-f--5^S«#SS:*^t vx<Dr r i?*/i'fflffl®l& i i 

t PLL0S&1 0^e>O/<-YT^fl;Sft iPLL ££t><!:l- 

[0025] PLLBBioit (a 1 3 i^-r 

^^pllihissi otmmxhv. a^ss 

titi^o tit, ":7>f /i^EI&i: LT<D£2p7>f 
' 5 Hi, 01 6(C/T«t*^S?7^^ 5 1 iW- T? 

S>9, GmTyT'AMP 1— AMP4 SiClRtf 

^SijftiPLL otti*^ ^Vpll 4:»flfi9>r^Vss4:^) 
Mfc:. ^SB^FET 1 2 ^#^«8K-«E**EW6i L 
Ttf># h ^ f E T 1 1 

ffitBiSntt l 8 0«> A*«-S-^JSSt»^*y h^"^^ 

[00 2 6] ttt, GmTy7 P AMPl~AMP4 

EjHI**^ h»f tA»t5A*MO S F ET 
■Cfe^FET3MFET4^ l^ltBff #»»fflOfll* 
Sr-^— HH*fcA*i-5 KfflMO S FETtfcSF 
ETlRtfFET2i^*«SH, FETlROTE 
T2C5y— ^{W^WW^-YVVDoKSBftSiX, FETl 
a0FET3^KK^WSi^ IrHSSK:, FET 
2SyFET40KW^«K5^ FET3M 

FET4^y- ti^^v m^mffctz 

FET120KW^«t*«S^ FET12C0V- 
yVss«$tl, FET1-FET4 

[0 0 2 7] ^^^/MWIPEI* 1 1 tt, «*.ri-^ 

jWBtt:?-^* l 3 0ffl*Htti:jSi:tflfr£^iS«^ 

IIfFs^tB^«o C<0£f\ ^^*/MRJt«# 

y f 2 9 - 3 6 I^^Jxf WJS I, fVZMBL 
^{f^-F s tO&CT#*-r 2 9-3 6^f^fj,-f S± 



(5> 8-204504 

[0 0 2 8] ✓MT*S»6frJ»@&l 2tt, H 

*f ft*£«5ttO*fc £ ««£ S:3S 5 3fe«SlE«T? fo^l 
fi«-g-384feaSi: btO/^ T*mMM2 0 — 2 8 /< 
^T^WMM2 1-2 8 5:38^5*: ft 5^2 9 

— 3 6 bfrbffij&Zft. ^T^mMUZ OttPLLEl 
g&l 0^?><o/VT^«8E iPLL ia£Cfc/^S<7VMT 

fc^77tE5>f^Vo fcoHfc:, '<<<T*WtiSM2 
70 1-2 4 i: T^««EJSfc35tiCi-5^-f yf 29- 

sst^Ml-tt, yf 3 3 — 3 6 t#^-f y^-KlSMS 
T*nmm2 5-2 8 4:*SiKW»c«K*ixfc# 

aEWEiKjftsatjijKttKsn, ^r^msEas 2 1 — 24 

TJ*«jEJK2 5-2 8<Dft&mMfc'<<<fTX&mWM i 

ref ^fe«*sns<t5i-**ix, ^t^iim^o 

— 2 8<75«*«SftSrti:^MT^««E iBiAs^j^$ 

So 

[0029] t*«shs2 1 tt^r^ 

S*£«8Kirer ldjt0ij-rs 8 i r <a»/MWfc«:S£4 U 

Pl«tC. /<-fr^«SEaS2 2^MT^S2P®«fEiref 

UlJfc091-5 4 ir Oflk/MtSE, 7*«5IHK2 3tt'< 

sfT*mMM2 4n/<4TxmmmM iret i^jtws 

fc, /<>f T-X«8Kag2 5 tt^-fT ^£SP«SIE i ref \Z.V£ 
50 0iJ-T^>8 ir 0>|frh«aE «T*£U /q7^1Sl2 6 
te/^f T ;*S3§S»ft i ref ^it^J-TS 4 i r 
S:«£U ^T^«aE«2 7tt/<>f 7*X2PSSft i 

ref ^it^J-T-5 2 ir C^^/J^gft L, 'WT^S 

8KJR2 8tt^>fT^Sfp««E i ref {Zttm-fZ 1 ir <£> 

[0 0 3 0] -t tt, r.Jxb#^T^«SttjIS2 1-2 
8i:Mt5#^5/f 2 9-3 6H *f*J9jVftmm 
SSl 1 ^b^^^/UK^ft-g-F s ^£-5^^->^7©J 

^0 Sfeff-^-F sCD, ^Jx.ff, ft/htTy htf^yf 3 6, 
I2t'y Mtf^yf 3 5, , 

sWiryHIW "1" T-fo5ir#, #J6-f-S^>f 
«<o«/h««E^384$nSo tryhft*** "0" 

50 [0 0 3 1] Lf^oT, #/W7^til2 1-2 4 
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0>3B£««E»«:*X«V 8ir.4ir.2ir, lir 

£43*1, ^wr^msstas2 5-2 8^«*«attt-t 
n-en, sir, 4 i r . 2 i r , 1 ir KKjt^tu-c^ 

^ -15 ir — + 1 5 i r (DfSBT^^T^S^MIflfc 
iref SrSSSi-5wi:^-e#5J;5^4Sixrv^5 0 
[00 32] ^tt, :n^/W7^1fil2 1-2 

-3 6 w*^*7««JS:B*-t'Sfc»^«lWf*Si: tt 

<nWLfem& 1 o 1 3/^K»-t" 

SK^EKl 0 IHIrI— fflf^"C*>4^"C, rr-^ii, * 

>r 5/^2 9icr^ia:*iHiss 101 «r3S/Hbfc*&<0i2 4 

1 1 ^b^x^/MK^fS^-F s $:A^ b*^ y 
f 29 Srf6!lfl|ii-5fc»^^y^r t bTcTM >v*— *EI 

93W94^, ^^^9 3X1/9 4 £$5##J5*:#> 
(DZftt — \f^?m<Os<y K9 5-9 7 igSijfcKihffl 

fifl^tf«*9>r^Vss^»jKSn. Mli^^^l9 3 

tis ^ a^Wittt^p-^^^!/ K9 

5W9 6«jntl^o S*U «6t9 2<D— SBtt 

ii7^fyvssi:«i^, *<ntesmt*9frm*** 

**A-Jf 9 4<D—«^f±^ P a-t:^^<Dy<-/ K9 7^ 

[00 3 3] tt, f^/«(IfFs»*^ 
t, ^<7}££JP:, raSE^-f/^ 1 3 (7)*ig#tt^t#6 - t 

HK4*J:5fc, yD-fy^ffl^yK9 5-9 7C 
«fltS:8ttb-C^*^JB9 3Xt/9 4«:&t«J<5::£»c:<fc 

[0 0 3 4] ^LT, BSS^^yu* 1 3 11, PLL0ES 

i o(Dm&&xibz>mi 6\ZTjk-rmmy^^ 5 1 kjb 

l>bh'C^5Gm7y7 p il5|-iSafl«^Gm7^t 

<om^y << fr9 1 3 tis Gm-Cjf^U-^ 

201-21314, @2H/TtS*7^/^5 l<£>Gm 
T V7 P <t(^)C[E3Sg^COGmT>r-efo'9 , 2 14-2 
19ttSi-eft5o rtlbGm7y7 P AMP2 0 1-2 

^^^^**^Gmffitt^T^fS»E*J»lHlK 1 2^b 
(0^T^«8ft iBiAslC«t9WS"e#S«t 5tw4oTV* 
6 0 117^^131:^50017^ 
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Gm16i:4otl^, tits :n^Gm7y7 P AM 
P 2 0 1-AMP 2 1 3 t FET 1 1' (OKW>ii: 

**«Kts*t, fetii' ©y— *«»4tt*&9>f ^vss 

KSMJSSi'U 0 2 {OTt#Gm7>'7 > OMp D pti)5 F 
ET12iFETll' fea8K-«JESEljHslKi:bT 
^^u^h^^— EHSSrWfiSb-CV^o ttt, FET 
1 1' coy- h*^»^MT^«SIEf6y»[S85l 2 
s<«{TxWSt i biases A*Sft^ Bf^«HEfc**S*t 
T, #Gm7y^GmffiS:r{iJifilt§ i 5 1-4 

[0 0 3 5] ^^i51-M^cGm-C7>f^F 
fc:*3V>-C, SI7^;^ l 3(^aBMtt^I^9i 

^if^CK*S?7^/^ 5 lfc^T^^ftkSb 

g5 2<Dfcti*tff-S§-f h»^D y^«fCK02«W 
JS^Srto^n.— x-rtbS 0%^ff-^<i:45<t 5 
f*4>S5 3 ^b<0^>fr ^«SE iPLL l:±otS97-f 

20 si© ta*w*^Bf a* «nttiHi £ ft* ^ r * 

[0 0 3 6] «»«5 30B*-Cft5/M7 

T*5«9, /^T^ffiSKfaiillSlElSSl 2 $^2 9 — 

3 6^t7ttltfe^t(Oi:«^, ^T^nMM2 

Oei&frh'^T^WMim tC/^bfcS^SiS i ref 

7^3§3=£*U r.*t*^<-f T^miffi iBiAsir bT, il7 
^^13l:ft^n§ 0 :tlCJ;oT, Sl7-f;^ 
1 3 &Z<Ds<4T*WM i bi Asidi^b-C^COGmfB^^J 

[0 0 3 7] ^bT, :*^u-*te#J;Lii. K»/Stf>A 
Mt^m&y 4 fr* 1 3^A^b-C^©ffi^m^S:«l 
HUU w<7}££, Sl7>f;^ 1 3 tXip^^yu^ 5 1 

#Gm7y7 P ^t^MOSFET(Oi^tfbo# 

40 A* i" 5 o 

[0 0 3 8] ^maot, ^^^/UrWWEIBg l 1 

T^lig iBiAsSr*iAD$-fr5»-&^tt, ^yf 2 9- 
3 2©<srix^Xtt^W*^*IBi-t"5- tt±9^ 
TXWfa iBiAs^r 1 i r — 1 5 ir ^MJD$t§: 

i i"5 w t «w i 9 /<>T T i b i as $riS«f5 r. i ^ 

50 X'#^)o tit, 0iJx.fi, yf3 2ffW^>-^ffit 



-fSC: k\z£ 9, /MT^tati bias £1 ir fctfigin 

^ffi<h-r5r.i:^j;«9^<-fT^m»ft iBiAs^r 8 i r +2 
ir -10 ir f£tfttAD£i£5, tV>5J:5^, 
mt'tZX'f y^o|B*^;b*te,fc9 1 ir — 1 5 ir 
(DfflX'sUTXWtft iBiAsSriiAD$-^^Ci:^-e^, 11] 

^ 3 3-3 e^ty^ffi^t^^-fyf ^ 

M^^tC J: 91 ir -15 ir (DmX's^ T*mM 
i8iAS^^>^^5r.^^x^5 0 
[0 0 3 9] Ufc^oT, ^ T*mift iBiAs^tf^-f- 
^^KJ; V *:i%\zfcCXm&7 << 1 3^Gm7 
y/AMP 2 0 1 -AMP 2 13 OGmffi/^tg^L, ^ 

£ 9 # > k f c s^tHd f c * mr*-*- 

it, naE7-f/^ i 3^ffi^iw^aaA^^ 

#o7c££\ ^<0#tfiT% #/*>TTJ*ffi3ftiK2 1-2 8 
(7}&I££[e]E§ 1 0 1oyn-tfy^ffl/<-> K9 5 — 9 7 

[0 0 4 0] Ufc^oT, Gm-CM<£«cilig 

®?gl l^J:9mS^ffi*»ttt^5J:5*^^ywR 
^IHKl 0 1 CioT^^ y^&? f ^*A'RJt«»F 

*S:Mt5ri#-e#5o ifcVMi* :^Gm-C7^ 
yu* F ^IHSSr^.— "^ffll-efi 1 5 £ 5 fc-f-« ^ t b»JffeX 

#/nwiwig]>si i^ls i&&<Dtztb<DTX*— mwz. 

f^ffi'** K9 6lcat^ri:TMmt5r 
[00 4 1] Sfc. /MT^WKSr^^^yu-ClWM-a 

3WIH*«H4S:, m&ftM\zffife<07 
[0 0 4 2] Sfc, T^««HiR2 0-2 811^7 



(7) ffl¥8-204 504 

1-28 -e«4-*-s«t/h«8H4/<>f r^mssag 2 0 
*k-tz&mm%tir*f \cstm-tz><DX\ 

^«gfc i biases Srff 9^ ir^T*t, J:5*»«*UJ 

[0 0 4 3] 4*3, ±IB»lS06Wc»v^T«, ^7 
^SSfE iBiAsSrHSi-5ri:«cJ: 9 Gm{it£rp^-r54§ 
^Coi ^-cttM Lfcris, /<W T^m^t i b i as trj£ Cfc© 

/crt\ SaRK^^yuWHHHKl l£LS IK:Rtt5i& 

[0 0 4 4] ±B*l«»«fc»V^-CH:, 
T*«8IE«2 1-2 8"e3B*S*5«SE<il[S:Z: Ji*(^# 

IcoV^TttWtfc^, 0iJ*.tf, 0 PL 

ssi4ir, ±ai^PLLiHis&i o t N memmfflSiE 

9B^lsIBS 1 4^bOtIlffl^ Txmifck PLL0S 

1 0/)^ <DS<s( T^IBStt i PL L trjSCfcK*«8IE i ref 

50 £ t> <t tc^M r i b i as Sr»jfti-*/M r ^«Sft 
f^JiWlHlSSl 2 a tIt7^/U^ 1 3 t75^Gm-C^>r 

[004 5] Affttfcitt, M^ft El 7 ± 5 t-s 

^uy^-; 9— S!&*«J*1-5MOS FETH45F 
ET 1 5 1W1 5 2 b, tMffl(OFET 1 5 0 t 
^b^7^f»J«l 2 a SrlS^c-r^o ^HoF 
ET 1 5 1M1 5 2<^y— ^m\±MM9^f WdoCS 
FET 1 5 1 k&t&V'f >Vssk<Dm\zmM)M 

40 sn, fet 1 5 2 ktgm^'f ^vss k<Dm\^mMWtM 

r tubAt«8ttiB 1 5 3 t 1 5 4 t "C»W»ffl««t36 

[004 6] ^Lt, rttbFET 1 5 lRtfl 5 2 

^]l:««4tffflwFETi 5 o^ttttSix, :^FE 

T 1 5 0<7>y— hffi^fcttPLLEI&l 0^-b<^^<^T 
^ffiiliPLL ^A^StfCw^/WT^IEaE i pll i-jj; 

CfcSWSEir.f rCOSmm^ i ref <t 

3t«»«l 5 3M1 5 4-C«4i-6«WHi:*»fe^<>f 
JO T^«8K iBiAs^^$ixTIHfi7>f /u^ l 3{r«|&$ 
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[004 7] Ufc^o-C. BTOt?^ 
f . Gm -C7^^F K*V ^T1S7 ^13 OPS 

10 0 4 8] *am<D*2*mmKi^-c*mir 
em i »«iPHWop LL@sio ^J^- 

7 **ftiru- iaSW«WSG--Ci«Ml7 
^^-e«fiK§tv5f8S7^ *9 1 3 a 

To 0 4 9] ®^<»* 13 *^® 9 *Z 

*Gmr^Aioo~A4oo **c£ 

GmTy/AlOOIl^aiOl^t^ 
fcGm««>»*60»T^A 1 0 1 ~A 1 0 4^ 
^G-nTy^A 1 0 1 ~A 1 0 40^*^^t 
5^GmTy^»5^^Sal01~S 

K**S*-CV*. ^ G»T^A2 0 0~A4 

[oosol^iicioo i^tfm i i i-^i- 
j; 5 fc, *«IW>»**** C 1 0 1 ~C 1 0 4 fc, w 
<n®AC i o i~c l o 4«WW:»iJti:W 

gml 



[00 5 1] tU. :Jlb^^SaStfScC 

14 ±B» 1 WMI©?*** /HWWEW 1 1 1 WW=. 
^ yfS.SU'S c SrgilRr5«R« *F c SrttiflU 

'[00 5 21 ^i9t«^fcGm-C7 
/U# 5 1 ti3V^7>f ^««Ufc«*^**^ OS '^ 

[0 0 5 3] ^U-Jtt-©****^ 

l 3 a «)m*4m«)fHI«:«*M"*« 

1 0 0~A4 0 0KW&£*uTV^o *b"C. 
*B f3?*^lW*ia*l 1 a 
30 J;?', «|7^* 1 3 .0#Gm7^Al 0 0~A 
400WtiC100,C200^^SaS 
tfScfctfU firoGmiSyftt^fc^GmTy 

flit ft 9, gfraoGmfttRU 5 **^*^* 50111 "" 07 

[00 541 GmTy/A100~A400« 
40 GmfiWngml-gm4 1 «C100St/C 
2 0 0^i«tclMc2Wt, 



gm 3 



9 » + (gm2 • gm4/c 1) • a + <gm2 - gm3/c 1 



c 2) 
• (1) 



[0 0 5 5] 



50 
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f c = ( g m 2 • g m 3 / c 1 • 
Ufc^oT, gml— gm4, c lXVc2Srffif|:S 
SnriCiD, GaBBftXt/*^ h*7ffl«E*Sr^T 
^l:t5ri#t#5 fl ^tt> * (2) *^b^Si 
9 id N g ml-gm45r-ftHafgt5t, ^^yh 
^JSSSRf ct>afiFi450ttSbW*)5o 

[0 0 5 6] iot, f^/HWWElRl 1 at£9« 
17^;^ 1 3 a <D&Gm7 >zf<DGmifeRZf?g1ki$.$: 
ttfl^KSlfc38l7>f^ 1 3 a Mt 
tf % #FETOW©tfbo**eJ:ot l 0rfiom^ 

/U* 13a^y h^JSft* f c Srifc^-TS Gra7> 
/A2 0 0MA3 0 0, fiC100MC 2 0 0^ 
*fc«Htte*JEi-*. f^yHWWEIMH l a 

*^*-A*t51tl-J:5#^^yfS aMS c& 

#Mtt^ll7^^^ 13a Sr^jsgi-^o 

[0057] tLt, r.60«t 5 LT^M<Dffi;ft#t££ 
tt51l7>{y^l3a«$n^^, ±IB*lH 
jfeWtlRl«twb"C-t^*^ SaMS c 
^fcia^[ElSS 1 0 1 <DZfu — V>ifm'<y K95-97 
\zmM&M-f^t\z£<oX, #^yfSaMSc$: 

1 3 a «|IR:Bfa«aiA«^€:*i"SU*flr*«r 

[00 5 8] Lf^ot, 09x.tf, ^^^^ffl^IDgSl 
1 a\z£oX±i&<D£ 5KS8S£frl\ Sl7^;^l 

3 aO%Gm-C7^/^ fc LTtiWi-S - £ t>"*T#g 
"CfctK *fc, 0il?Ltf, f^*^9J»lllKl la, PL 
L03E& 1 0&t>*p]S:7^/U^ 13a ^Gm-C^^yl^^ 

[0059] 09^ii> msi*iteizmi»£tiit&G 

GmT ^&t^S<affi&^*A^Jflp[H]S& 1 1 a\Z£ 

[0 0 6 0] fc*5, ±|E^2^JS0iJ(c:*3^TI4, GmT 
>7A 10 0 ~A 4 0 0, RXJtmmC 100, C 2 0 0 

-f-^^ i^x-t -5cOT% ^5fe<7?Gm-C7-<yW^lHl?§tD 

4 ffi»«f*tlftl±$*4fc«>KMOSFETO^ 



(9) IfrfflW- 8-204504 

c 2) »- 5 /2* (2) 

tot, fy/t^X^#</i5i t»4/iV\ 
[00 6 1] #33, ±|E*lXt**2jEKW::*i^T 
14. @ 2II/Tt i 7 4MO S F E Tt«^ il5 GmT 

WlstzfiK Mxti, El 1 2 tc^i-J; p I:^^y7^- K 
/<y^S!lc*|jM-5ii:t>Bn!B-C*>5. Sfc. ±1BSS 1 

[0 0 6 2] ±ISmiSVm2||JfeM»w*SV^ 
Vtt, PS^^yu^^r^-rSGmT^XH^fiSrS 

20 SrEI 1 0&t>*El 1 1 td^i-J; 5 CSt^GmTy^SU! 

a«H4«:f#5 r t 5 GmT ^Rr^m&^m^.-t 

#GmTi/7 p —#t|&-rS^WT^®»SE iBiAS 

[0 0 6 3] Sfc, ±|E*lXlKJ(S2mt«fw*5V^-C 
14, tS^ElSg 10 1 Ti4> 9 3 S.T>* 9 4 K«»fc£- 

5iw-f-5i it"I«g-C-foS„ ±IEJSl,ftt«S2 
HJfi^HctJ^TIi, Ell 3»r^-t-«fc5U:, S$7^^ 

llw#x"C, »*PLL[§l!&fcaS*fc:fflv^*t-5J:5* 

*«t/«BE«dws!«iB* (vco) 6 l&mm-fz^t 

rv^o ttt, Ell 71:^5^ PL LElSStciitu 

40 ij, vco6i n&mmm&tf&m? <= •> tm^m&gL 
\z-w\.itm%. iatiit^gf 5 2rotti73m-^WT f 3.-7 i 

Jt^ 5 0 % i t) , 5 3 cottJ^? U^/Mi— ^{C 

iotfitiny^ttlt^^ ^-L-C. VC06 1»^ 

85^5 2OTtiJ*ff^-(757 :: '^-7 i ^tfc^5 0%T?*</j: 

[00 6 4] " " VCO 6 1 (4, 0iJxJ4EI 1 8tr^ 
50 i"4:9t-. Gm7y7"AMPl l~AMP13i§iC 



-9- 




1 1R.XIC 1 2 tfrhm&ZiX. GmT^7 p WGraftli 
^l§5 3<Dttit)i3%-X'hZ>s<4 T^MM i pll IdJfoC 

S<ftSo #*5> GmTVyAMPl 1MAMP12 
li^MJH&i!(Sr^I5T^7 P T*feoT, GmTy/AMP 

So 

[00 6 5] 

m7^l:fl^t5ril:i9, GmT^T"*: 
^tSMOSFETOsS^rotf&ot^tiotGm 
- C 7 -f /v* 0^ bSJtH* if *5 9 <*> 7 4 /\>9 !RH4 Srt# 

t)¥f&tfffi'&<n 7 4 *H4 £ ft -5 «t 5 ^sSSft ^§-§r3§ 
£$*GmT>'7^ffi;fc4#tt£fflgEl-S:: irJrit), G 
m - C y 4 [h1S§<0 7 j /v* <fe\£.%:Bi fc<o y << >v$ tfo 

[0 0 6 6] it*3l2I^SGm-C7^/U<5'^ 
.fcfttf, Gmrv7 p «?UJ*1WtS:K3ei-5iBW«ffl^ 

MjEU ffljELfc^T^ft*SrGmTV7'»^*&i-5 
rtl-J:!?. Gm-C7^/P^ro7-i , yi'^#tt^Bff^ 

[0 0 6 7] Sfc, W*JS3lC#^Gm-C7^/U^»v: 
±*l«t, WSfg*KS*IS!*»6>Gm-C7^/P#|g(S<0 

^i?? ;u&)\ZGmT l/y°<nmt)!ftVSi*:mi&l'. Gm-C 

[0 0 6 8] ff*Ii4}C^SGm-C7-i'/U^tr 

ffcSGm, C7^ A-*l£]!§(c:ffll^b*lT^SGmT:/ 
7 £ PI D» K) G m T v 7 £ $ A £ * »5> 5 7 ^ yw * (e1 
8£fcti3gSS£, r<D7^/U^(HlS§*fc»4^tg§i^S 

5PLL0!ST?»i«^4ii:KJ:5, PLLElBSSr* 
J&-TS 7-< ju*mi&tf : &Mlz.ffij£<7yy w frtW&h. fcS 

kbiZ.J&f&Zfrlt'^T*^*. Gm-C7-f/^|Hl 
fgtr#t^i-Sr £(ii 9 . Gm-C7-<yu^(HlSg(D7^ 




#Bi¥8-2 0 4 5 0 4 



[00 6 9] SI*«5^5Gm-C7^^JC 

*5ri^Tft5. W*Il6^#SGin-C7^ 
yL-^KitUi, Gra-C7^^lHlSS<7j|l^(Dtii^#tt 

45fl[*«)Gmry^XI4Sit:W!t5 : it t 9 , 
Gm— C7-f /v^ 7 ^ yu* »d^3E-f-S 

/0 Ci#T'#S„ 

[0 0 7 0] ^blw. if*Il7(^SGm-C7^/l'^ 

#So 

[Elffiroffls^fttfcK] 

[Ell] 1 HiMli*3lt5Gm-C7^y^ 

(Dttai&lffiKElT'foS. 
20 [E12] GrnTV7AMP«7)— 0lJ?r^-t-(H]SSI2]-efoS„ 

[Ei3] ✓Mr^matf&iflpiiis&ro— MSr^-rsKia-efo 

So 

[134] sajem&w— flJ&^-t-ta&ia-efcSo 
Ha 5] psi7^yu^(D— fli&svrmggia-efcSo 

[06] Gm-C7^/u^O^rOftfe<O0iJSr^-t-fll^Elt? 

So 

[07] 0 6<^!¥^Es&ig-efc£o 

[08 J *«^^)» 2 ^iWl:*3lt5 Gm-C V 4 

30 [09 ] SSSE^HVU* 13a <E>tft0J0-efe5 o 

[010] GmJy/A 101 (75— 01S:*-MftM0-efc 

So 

[011] fic 101 (7)— MSr^-t"SftK0"CS>So 

[012] GmT^AMP<D*<Dl&<Dm&&'tiB\&m 
[013] t¥*OGm-C7^/U^(7)«tIII&fl|jS;0-efc 

[014] mm? 4^*5 iom*W4Sr*-rttMBi"c 

40 [015] S?7^;^5 1 0»fmW»w«t-rSRWEI 

[016] mm? 4 M 5 1 <7?— WSrStRHHtffc 
5o 

[017] P L L@^^^^M^^t(H]8g0T*fc 

So 

[018] tt^/*£E*J«M^ffi^6 1 0-««r5%fia 
K0T*fc^o 
[??^tft0J] 
1 0 P LL[H)S§ 
50 1 1, 1 1 a TVZfrWimXk 
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